
1. (10 points) On a lossless 50- transmission line terminated with a ZL = 100+j40 . If 

this transmission line is to be matched to the load using a shorted load stub. 

Determine the stub length and distance between the load and stub. Two possible 

answers. You only need to show one of them.  

 

 



2. (10 points) A 50cm long air spaced lossless 50- line (r = 1) is terminated in an 

unknown impedance. If the input impedance is Zin = 40 + j30- at frequency 

5GHz, Find (1) the reflection coefficient; (2) the standing wave ratio (S) and (3) 

the location of the first voltage maximum from the load.  

(1) =0.25-350 

(2) S = 2.0 

(3) 0.455  

(1) The wavelength is cm
f

c
6 . The length of the transmission line is 8.33, 

which is equivalent to 0.33.  
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(2) S = 2.0 

 

(3) 0.455  

 



 

 

 



3. (10 points) For a vector filed zrrrA ˆ2ˆ3ˆ3 2  


, verify the divergence 

theorem  
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dvAsdA )(


, on a section of a cylinder bounded by 
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Solution: 
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4. (10 points) Verify Stokes’s theorem for the vector field yxyxyxA


 2 along the path 

shown below: 

 

 

 

See Hw solution 



5. (10 points) If an electric field is given zrrrrE ˆ2ˆ9ˆ6  


 in the region 

40,,20  zr  , determine: 

(1) The volume charge density in this region  

(2) Total charge in the volume 40,,20  zr  . 

 

(1)  21 ED


 

(2) 1621  VQ  

 



6. (10 points) A coaxial capacitor with inner connector radius r1 = 2mm, and outer 

connector radius r3= 8mm, is filled with two different materials as shown in the following 

figure. The length of the capacitor is 2cm. Calculate the capacitance of the capacitor.  

 

 

Solution: 

(1) Assuming surface charge density in the inner conductor is 1, then  
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7. (10 points) Determine the electric field intensity vectors in each layer.  

. 

 

Solutions: 
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8. (10 points) In a certain conducting region, the magnetic field is given in cylindrical 

coordinates by   rer
r

H 2211
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. Find out the current density J


. 
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9. (10 points) Write down the Maxwell equations and their integral forms.  

 

See class notes 



10. (10 points) A conducting bar is put in a constant magnetic field B = 0.1T. The circuit 

resistance is R =20. The bar width is 20cm. The mass of the bar is m = 1kg. If the bar 

has an initial speed (t = 0) of V = 4m/s, determine  

(1) the current generated in the bar at t = 0;  

(2) the force experienced by the conducting bar at t = 0;  

(3) (extra 5 points) the speed of the bar at time t = 10s;  

(4) (extra 5 points) the current generated at t =10s?  

 

 

 

 

 

 

 

 

(1) I = 4(mA), counter clockwise 

(2) F = 8×10-5 (N), pointing to the left 
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Boundary conditions: 
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